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DETAILED ACTION 



1. 



Claims 17-22 are pending in the instant application. 



Response to Arguments 



2. Applicant's arguments filed September 23, 2004 have been fully considered but 
they are not persuasive. 

Regarding the Applicant's arguments over the rejection of claims 17 through 22 
under 35 USC § 103(a) as being unpatentable over Harada et al (US 6115435; 
hereafter "Harada") in view of Viterbi et al (IEEE Transactions on communications, Vol. 
41 , No. 4, April 1993; hereafter "Viterbi"), the Applicant's arguments fail to properly 
consider the references Harada and Viterbi. Where the rejections previously set forth 
may not be clear to the Applicant, they are hereby re-applied to the claims and clearly 
set forth. Regarding the Applicant's assertion that the references Harada and Viterbi 
would not work together, it is noted by the Examiner that there is no matter regarding if 
they would work together because Harada indeed uses a Viterbi soft decoder (fig. 14, 
ref. 341; fig. 15, ref. 442; col. 7, lines 20-35) as part of embodiments 6 and 7. The 
Applicant's argument that there is no motivation to combine is moot because the 
reference to Viterbi is not "combined" with Harada. Rather, it serves to exemplify a 
process by which an exemplary Viterbi soft decoder performs. Namely, it illustrates the 
use of a log likelihood ratio by a Viterbi soft decoder. Indeed, the combination of 
Harada in view of Viterbi is proper and obvious. 



Claim Objections 



3. 



Claims 17-22 are objected to because of the following informalities: 
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Regarding claim 17, the method steps (c) and (d) refer to a bit although 
dependent claims may refer to bits. The independent and dependent claims should 
agree regarding the number of bits associated with a greater and less reliability. 

Regarding claim 19, in lines 3 and 4, "said bit" should be replaced by -said bit 
associated with a lesser reliability — in each of lines 3 and 4. 

Regarding claim 21 , in lines 3-6, "providing a soft decision value to bits of said 
demodulated multilevel signal associated a measure of reliability having values not 
exceeding a limiting value of said range" should be replaced by - providing a soft 
decision value to bits associated with a lesser reliability having values not exceeding the 
limited value of said predetermined range--. 

Regarding claim 22, in line 1, "said limiting value" should be replaced by -the 
limited value-, and, "equals" should be replaced by -is--. 

Appropriate correction is required. 

Claim Rejections - 35 USC §112 

4. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

5. Claims 18 and 21-22 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

Regarding claim 18, the claim is indefinite because the said reliability is lacking a 
definite antecedent basis in parent claim 17. Parent claim 17 defines a greater reliability 
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and a lesser reliability but does not define a said reliability. Therefore, a particular and 
definite interpretation of the claim may not be made. 

Regarding claim 21 , the claim is indefinite because the measure of reliability is 
lacking a definite antecedent basis in parent claim 17. Parent claim 17 defines a 
greater reliability and a lesser reliability but does not define a measure of reliability. 
Therefore, a particular and definite interpretation of the claim may not be made. 

Regarding claim 22, the claim is rejected as being based upon a rejected parent 

claim. 

Claim Rejections - 35 USC § 102 

(b) the invention was patented or described in a printed publication in tinis or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
states. 

6. Claims 17, 19 and 21 are rejected under 35 U.S.C. 102(e) as being clearly 
anticipated by Harada. 

Regarding claim 17, Harada discloses a method of demodulating a multi-level or 
QAM signals (fig. 4; col. 1, line 55) comprising: (a) identifying at least one signal 
constellation vector (fig. 4, unfilled circles "1000", "1010", etc.) proximate to said 
multilevel signal(s) (fig. 4, refs. a-c); (b) comparing a reliability of at least two bits of said 
constellation vector of said demodulated multilevel signal; (c) assigning a hard decision 
value to a bit associated with a greater reliability; and (d) assigning a soft decision value 
to a bit associated with a lesser reliability. Hard decisions are assigned to bits 
representing the demodulated signals (fig. 4, ref, a-c) according to ttie non-varying 
points of the constellation vectors (coL 4, lines 4-7), and soft decisions are made for the 
varying points of the constellation vectors (coL 4, lines 7-11). At least one (four in the 
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case of signal point "a" of figure 4 - shown in detail in figure 5) signal constellation 
vectors (fig. 4, refs. "a", "0010", "0000", "001 1", and "0001") proximate to the multilevel 
signal ("a") are identified, and a reliability measure or soft decision of the demodulated 
bit ("a") is found for the bits of varying points among the constellation vectors. Note the 
constellation vectors of signal "a" in figure 4 referenced by their four bit binary values 
(ref. "0010", "0000", "001 1 , and "0001"). A reliability measure is taken depending on the 
neighborhood that the demodulated bit occupies (col. 1, line 48; col. 3, line 63). The 
identification at least one (four in the example of signal point "a") constellation vectors 
proximate to signal "a" of figure 5 are constellations "0010", "0000", "001 1 , and "0001", 
and the bits of non-varying values are bits y2 and y3 (the two MSB's shown as 
astericks). The specification ofl-larada et al discloses tliat according to tine position of 
the demodulated multilevel signal (signal "a"), the reliability measure or hard decisions 
for bit y1 is 2 and the reliability measure for bit yO is 6. Therefore, these are the hard 
decision values which are associated with a greater reliability because they do not 
change in the neighborhood of the demodulated signal "a". The soft decision values are 
thereby assigned to the bits that do vary (which thereby have lesser reliability) 
according to the soft decision axis shown in figure 5. Figure 5 shows that the soft 
decision values are y1 =2 and y0=6. 

Regarding claim 19, Harada discloses the limitations of claim 17 as applied 
above. Further, Harada discloses that the step of assigning a soft decision value to the 
bits associated with a lesser reliability comprises the steps of: (a) assigning a value to 
said bit; and (b) assigning a measure of reliability to said bit. As shown in figure 5, the 
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soft decision values are assigned to the bits that do vary (which thereby have lesser 
reliability) according to the soft decision axis shown in figure 5. Figure 5 shows that the 
soft decision values are y1 =2 and y0=6 for the received signal "a". However, the 
assignnnent of a value to the bits of lesser reliability also entails the assignnrient of a 
measure of reliability of the bit(s) because the assignment of the values contains 
information regarding the measure of reliability of that bit. For example, according to 
figure 5, the soft value of bit yO is 6. However, as known by one having skill in the art, 
the actual or final value of the soft bit yO must be either a 0 or 1 as the definition of a 
"bit" entails. Because the range of the values for the soft bit yO may be between 0 and 7 
wherein 0 relates to a strong "0" for the bit value and 7 relates to a strong "1" for the bit 
value (see fig. 5) the values y1 =2 and y0=6 are not only an assigned value to said bits 
but also a measure of reliability of the final value of the bits which will be a 1 or 0. 

Regarding claim 21, Harada discloses the limitations of claim 17 as applied 
above. Further, Harada discloses the further steps of (a) limiting said measure of 
reliability to a predetermined range; and (b) providing a soft decision value to bits of said 
demodulated multilevel signal associated a measure of reliability having values not 
exceeding a limiting value of said range. The limited measure of reliability is either 
limited by the hard decision value limitations being the bits within a received signal 
neighborhood which do not vary (a limited number of bits) or by the limitation of the 
possible soft decision values which, as shown in figure 4, are limited to be within the 
range of 0 to 7 for each bit decision. The bit values of the soft decision bits will not 
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exceed the range of 0 to 7. Therefore, the linnited range of the soft decision values for 
the bits of lesser reliability is from 0 to 7 and may not exceed this range. 

Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
Invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

8. Claim 18 is rejected under 35 U.S.C. 103(a) as being unpatentable over Harada 
in view of Viterbi. 

Regarding claim 18, Harada discloses the limitations of claim 17 as applied 
above. Further, Harada discloses a method of demodulating a multilevel signal using a 
Viterbi decoder (fig. 14, ref 341; col. 7, lines 1-40) as part of the sixth and seventh 
embodiments. Harada does not explicitly disclose that the Viterbi decoder measures 
the reliability by a log likelihood ratio. However, Viterbi discloses a soft decoder that 
compares the reliability of at least two bits, assigns hard decision values to bits 
associated with greater reliability, and assigns soft decision values to bits associated 
with lesser reliability depending on their log likelihood ratio (pg. 561 , col. 1 , III. Signal 
Statistics, Metric Calculation, and Soft Decoder Performance). The use of a Viterbi soft 
decoder is already established by Harada, and Viterbi illustrates an exemplary 
embodiment of the Viterbi soft decoder which one skilled in the art would be motivated 
to use or, alternatively, may already be used by Harada as suggested by the process 
identified by Viterbi which a Viterbi soft decoder performs. Therefore, it would have 
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been obvious to one having ordinary skill in the art at the time the invention was made 
to utilize the Viterbi decoder of the exemplary description by Viterbi for the Viterbi 
decoder disclosed by Harada. 

9. Claim 22 is rejected under 35 U.S.C. 103(a) as being unpatentable over Harada. 
Regarding claim 22, Harada discloses the limitations of claim 21 as applied 

above. Further, Harada teaches that the limited range does not have to be from 0 to 7 
but could be a nine valued range from -4 to 4 (col. 4, lines 48-55). Further, a greater 
number of bits within a neighborhood which must be assigned soft decision values 
would require a more accurate soft decision value for each of the bits for the accurate 
determination of the actual values of the bits. One skilled in the art would recognize that 
in a neighborhood with less bits having a greater reliability and more bits having a lesser 
reliability, it would be advantageous to utilize a greater range of possible soft decision 
values to create a more accurate symbol decision. For instance, a range of 9 rather 
than 8 may be used as taught by. Harada. Therefore it would have been obvious to one 
having ordinary skill in the art at the time which the invention was made to utilize a 
range which is a function of a number of bits with a lesser degree of reliability because a 
greater range of soft decision values will increase the accuracy of the greater number of 
bits that have lesser reliability to increase the overall symbol decision accuracy. 

Conclusion 

10. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jason M Perilla whose telephone number is (571 ) 272- 
3055. The examiner can normally be reached on M-F 8-5 EST. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stephen Chin can be reached on (571) 272-3056. The fax phone number 
for.the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



' Jason M. Perilla 
December 20, 2004 
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